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[0064] If the semiconductor device Is fabricated by the above method, the 
oxidation rate is higher at the amorphouslzed region 18 of silicon than at the 
monocrystal region. Since silicon is amorphouslzed by Implantation of silicon, 
germanium or argon, oxidation proceeds more speedily In the amorphouslzed 
region 18 than at the monocrystal region, so that the field oxide film 3 is 
increased in film thickness. On the other hand, since Ions are not implanted 
below the sidewall oxide film 17, this region is not amorphouslzed. Since the : 
rate of oxidation is not high at the LOCOS end, the bird's beak is not 
enlarged. The result is that, even if there exists the crystal defect 2 in the 
field, the field oxide film 3 can be increased in the film thickness without 
increasing the bird's beak at the field end. Thus, even if there exists a 
crystal defect 2 In the field region, there is no risk of formation of the low 
concentration region of channel stop layer in a region directly below the field 
oxide film by channel stop implantation as shown in RG. 9f. 
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floKting. This cacses Fowler-Nordbeun tunnellifig of 
dectrons from tlw floating gate to the tubttntte throagh 
the ttadn g»te Oxide near the source. 

As prevknisJy ttated, drain distuf})ance occun in 
adjacent cells doling programming of a selected cell 
due to the fact that each of the transistors M have their 
drains conuncmly coupled to a single colunm line 12, 
For example, if cell 14o is being programmed, then the 
drain of cell 14^ 'a also at a potential cf appzdsiBuilely 7 
volts. Due to the £aot that the control ^ate \9b is 
grounded during the programming of oell 14a, an erase* 
like condition is devdt^^ in cell 146. That is, dectrons 
residing on the floatiBg gale 11^ are attracted to the 
diais region by the ttlatively high potential preseot on 
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implanted silican. In the Referred embodiment, argon 
is implanted at an mergy of 40 KeV and at a dose of 
i^pioximatdy 4.0 X 10'* atoms per sq^oare centimeter. 

Other spedes are also efffcctive In enhancing the ther- 
mal oxidation rate. Antimony, argon, arsenic, and bo- 
ron, or any erne of the group III-IV dopanto, have 
proven eflifective for «shancing oxidation rates in sili- 
oon. 

With refemoe to FIG. S, after the argon implant has 
been oompleied. photoresist layer 27 is Btrii^>ed and 
thermal oxidation of the channel may proceed. The 
thermal oxidation takes place in a foniace at a tempera- 
ture of ajcimd 950* C for a period of approximatdy 10 
minutes in a dry O2 atmosphere. During the gate oxide 
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ctrfumn line 12(1. If the gate oxide is relativdy thin near » growth, the OTidatioti rate over chaamel xegioa 2W is 
the drain {«.g., - 100 A) then Fowler-Nordhmi timnd- higher than that associated with channd region 2Se due 
^ of elec&oitf may occur. to the previoia ion implant damage to tJa: lattice. The 

As is apparent to one dulled in the art. this type of result of this oxidation is shown in HG. * wherein oxide 
distwbance to the programming state of adjacent cell 31 above region 35i is pomparatively thicker than oxide 
Ub is disadvantageous. To alleviate this problem, the 20 30 over region 2Sa. Preferably, oxide 31 is grown ap- 
preaent invention provides for a thicker ^ oxide near proximatdy 120 A thick and oxide 30 u grown approxi- 
the drain region to reduce drain disturbance while re- matdy 90 A thick. 

taining a rdativdy thin gate oxide near the source to F<rflowing growth of the two-tiered tunad oxide 
avoid tnterfcriag with the erase performance of liKlivld- stmctore, the flibrlcadon of the device may be com- 
ttjj cdb 25 plated according to any one of a nuii*er of well-known 

fabrication techniques. Usually, a polysilicon layer is 
first deposited over the surface of the device followed 
by an insdadve meterkl — most often silicon dioxid«. A 
second layer of polyiilicon is then deposited over the 



In accordsnoe with the method of the present laveu" 
tioB the preferred embodiment of the invented process 
is readily compatible with OonvefltiDnal E?ROM and 
EEPROM process flows, la other words, the presently 




